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@ Cylinder end seal. 

© For sealing the joint between a pipe end (2) and a pipe 
r housing (3) into which it is to be inserted, a metal sleeve 
(1) has a part (a) which is secured, such as by welding, to 
the pipe end (2), a first annular corrugation (b) and a second 
annular corrugation (c) which is of greater diameter than the 
first annular corrugation (b) and resiliently deformable into 
sealing engagement with the pipe or housing (3). 
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"CYLINDER END SEAL" 

This invention relates to the formation of sealed joints 
between the ends of metal cylinders, for instance pipes or 
solid or tubular shafts and tubular or hollow housings concentric 
therewith. 

5 Particularly in air flow pipe systems on aircraft engines, 

and other installations which in operation become heated, 
the pipes are subject to thermal expansion and contraction 
and allowance must be made for pipe movement accordingly. 
This is sometimes done by means of curved or bellows sections 
10 in the pipe but it is preferred not to use this expedient 
because it is not reliable in operation. 

It has already been proposed also to equip a pipe end 
with external split ring fittings and insert it into a seal 
housing but these devices are unsatisfactory because they 
, 15 have an in-built leak path associated with the split; moreover 
they do not tolerate angular misalignment. 

The present invention has accordingly been devised with 
the object of permitting a cylinder end joint which can tolerate 
linear displacement and angular misalignment under varying 
20 conditions without leakage. 

Thus in accordance with the invention there is provided 
a cylinder end sealing sleeve made of metal and attachable 
co-axially over the outside of a cylinder end, the sleeve 
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comprising, successively along its length a constant diameter 
section which 1s 1n contact with the cylinder and secured 
thereto; a first radially outwardly projecting annular corrugation 
and a second radially outwardly projecting annular corrugation 
5 which 1s of Increased diameter and axial length compared with 
the first one and Intended to deform into sealing engagement 
with a housing or tube in which the cylinder end is to be 
sealingly inserted. 

The sleeve is made of high quality sheet metal because 
10 1t must operate at high temperatures and still retain its 

strength and elasticity. A preferred material is a high nickel 
content alloy known as NIMONIC 80A (BS HR 201) the sleeve 
being made in one piece with no weld in Its construction. 
The sealing sleeve can be attached to the cylinder by 
15 welding and can be coated with a wear- resist ant lubricant 
to ensure long life. 

The dimensions of the sealing sleeve are such as to achieve 
an interference fit and provide a satisfactory fluid - i.e. 
liquid or gas-seal even when the cylinder axis is at a slight 
20 angle to the axis of the seal housing. 

The sealing part of the sleeve, that- is to say the endmost 
corrugation, is so dimensional as to undergo deformation when 
inserted into a seal housing and create hoop stresses which 
react to alter the shape of the seal when undergoing angular 
25 departure from axial alignment to maintain a continuous sealing 
contact line. 
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The first corrugation being of a reduced diameter does 
not perform a sealing function. It acts however in the manner 
of a single convolution of a bellows and provides essential 
additional flexibility in the sealing sleeve by accommodating 
5 the movement which occurs on installation and allowing the 
sealing corrugation to maintain external contact with the 
external housing or tube. 

A preferred embodiment of the sealing sleeve is illustrated 
in the accompanying drawing, in which:- 
10 Fig. 1 is a central longitudinal section of the sealing 

sleeve shown in situ on a pipe end; 

Fig. 2 is a radial longitudinal section through the sleeve; 

and 

Fig. 3 is a longitudinal radial sketch view of the sleeve; 
15 Fig. 4 is a longitudinal half section to illustrate the 

sleeve in an operative position within a housing. 

The sleeve 1 shown in the drawing is intended for fitting 
to the end of a metal pipe 2. It is made of NIMONIC 80A nickel 
alloy to BS HR 201 and has been fully age hardened after final 
20 forming by heat treatment in vacuimi for 4 hours at 750°C - 
10°C. The areas xxxx indicated in Fig. 3 are silver plated 
and the whole of the sleeve is polished. 

The sleeve, which is of uniform material thickness from 
end to end, successively comprises, towards the extremity 
25 of the pipe end, a cylindrical constant diameter part _a which 
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is attached to the tube 2 by welding, a first radially outwardly 
projecting arcuate corrugation b and an adjoining larger radius 
corrugation c which 1s of greater diameter and axial length 
than the corrugation b. 

5 Referring now to F1g. 4, where the pipe end with attached 

sleeve 1 has been pushed 1n the direction indicated by arrow 
'A 1 into the housing 3, it can be seen that the leading corrugation 
c has undergone deformation and, being resilient, is tightly 
engaging the inside wall surface of the housing 3 even though, 

10 as illustrated, the axis of the pipe 2 is inclined relative 
to the axis of the housing 3. 

Typical dimensions of the embodiment which has been described 
and shown are as follows:- 



Outslde Diameter of tube 2 
15 Sleeve 1 thickness 

Sleeve 1 Inside diameter 

Sleeve 1 overall length 

SI eeve 1 part a 1 ength 

SI eeve 1 part b 1 ength 

SI eeve 1 part £ 1 ength 



20 



28mm 
. 30mm 

28.01™ * '™ 

11.09mm 
5.25mm 
1.9 i .25 
3.56 r .25 



Sleeve 1 part lb maximum diameter 29.6 ^ .13 
Sleeve 1 part b minimum diameter 28.45 - .13 
Sleeve 1 part c maximum diameter 30.61 ^ .05 
Sleeve 1 part c minimum diameter 28.32 - .13 

All these dimensions are prior to silver plating to a thickness 

of .025 to .050 mm. 
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A modified cylinder end sealing sleeve in accordance 
with the invention could be used to seal the joint between 
the annular body of a valve or gearbox and so forth and the 
end of a pipe or shaft extending therethrough where the body 

5 and/or the pipe or shaft contains a medium under some pressure 
such as oil, air or gas. The sleeve would then have at its 
constant diameter end an annular radially outwardly directed 
end flange formed with one or more axially projecting annular 
corrugations and this flange would be compressed between 

10 the body end and a retaining plate by tightening bolts which 
extend through the retaining plate into the body end. The 
resilient corrugation of the sleeve would then apply radially 
inwardly directed pressure against the pipe or shaft end 
and provide an adequate seal even in the event of some axial 

15 misalignment of the pipe or shaft relative to the body. 
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CLAIMS 

1. A cylinder end sealing sleeve (1) made of metal and 
attachable co-axially over the outside of a cylinder (2) 
characterised in that it comprises successively .along its 
length a constant diameter part (a) intended to contact the 

5 cylinder wall (2) and to be secured thereto; a first radially 
outwardly projecting annular corrugation (b) and a second 
radially outwardly projecting annular corrugation (c) which 
is of increased diameter and axial length compared with the 
first corrugation (b) and intended to deform resiliently 

10 into sealing engagement with a housing (3) or tube concentric 
therewith. 



2. A pipe end sealing sleeve (1) made of metal and attachable 

co-axially over the outside of a pipe (2) characterised in 

that it comprises sucessively, in the direction of the extremity 

15- Q f the pip e (2); a constant diameter part (a) intended to 

contact the pipe end and to be secured thereto; a first radially 
outwardly projecting annular corrugation (b) and a second 
radially outwardly projecting annular corrugation (c) which 
is of increased diameter and axial length compared with the 

20 first corrugation (b) and intended to deform resiliently 

into sealing engagement with a housing (3) or pipe in which 
the pipe end is to be sealingly inserted. . 
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3. A pipe end sealing sleeve according to claim 2, in combination 
with a pipe end (2) to which it is secured and a pipe or 
housing (3) in which the pipe end and the sleeve (1) are 
sealingly received. ( 

4. A cylinder end sealing sleeve according to Claim 1 and 
having at its constant diameter end an annular radially outwardly 
directed end flange formed with one or more axially projecting 
annular corrugations. 
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FIG. 2. 
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